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Introduction 





>What is metamaterial? 
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3-Dimensional artificial structure 


Metamaterial is a kind of structural material consisted of artificial meta-atoms 
arranged in a periodic or aperiodic manner. 


Metamaterials have been developed in every aspects in the science and engineer. 
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Many kinds of applications have been proposed (2) 
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Two main force balance equations: 
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Here we discuss the mutual interaction of metamaterial 
atom immersed in the liquid. 


The equations related to the EM force and the resistance force: p, — UL Reynolds number 
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Results 








= Then we discuss some conditions based on the equations. 


The response of the metamaterial unit 
as the function of EM powers 
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The measured raw data 
for the resonance shift 
of the meta-atom as a 
function of the 
response time under 
three different incident 
power levels. The solid 
lines are the theoretical 
fittings at such three 
conditions. 

The measured 
transmissions of the 
meta-atom immersed in 
the PAO at the initial 
State and the end states 
(800 seconds) of three 
power levels. 
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The measured raw data 
for the resonance shift 
of the meta-atom as a 
function of the 
response time under 
three different incident 
power levels. The solid 
lines are the theoretical 
fittings at such three 
conditions. 
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(800 seconds) of three 
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" We also performed the frequency shift at the fix time 
under different EM powers 
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Summary 





This paper analyzes the interaction between the incident 
electromagnetic wave and the metamaterial unit (the regular split 
ring pair) immerged in a low-loss liquid media, and interesting 
dynamic phenomena are observed. 


The resonance frequency shifts of the metamaterial unit exposed 
in air and immerged in polyalphaolefin (PAO) are experimentally 
investigated and compared, and such shift ranges in different 
acting times are also provided. 


Such findings can open a new research area in the metamaterial 
community and have many potential applications for the 
characterizations of the liquid media with metamaterials. 
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